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(54)TUIc: LAMINATE FOR HDD SUSPENSION AND ITS MANUFACTURE 



(57) Abstract 

A polyimidc resin layer and a conductor layer arc successively formed on a stainless steel substrate to form a laminate for IIDD 
suspension. The linear expansion coefficient of the polyimide resin layer is within a range of 1 x 10 * - 3 x 10*/**C. The bonding strengths 
between the stainless steel substrate and the polyimide resin layer and between the polyimide resin layer and the conductor layer are not less 
than 0.5 kg/cm. Polyimidc precursor solution or polyimide resin solution is applied to the stainless steel substrate to form one or more layers 
with a thickness of 10 - 70 pun. The layers are dried and subjected to a heat treatment at a temperature higher than 250 ^'C to form a 
polyimidc lesin layer whose thickness Is 3 * 20 jim and whose linear expansitm coefiBcient is 1 x 10^ - 3 x 10^'/^. Then the conductor 
layer with a thickness of 3 - 20 ^m is joined to the resin layer by ttiennocompression bonding. Such a laminate for HDD suspension warps 
liule when it is subjected to an etching treatment and is suitable for HDD suspension with unified wiring. 
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iiJtii2. 4/4B/:»-e*«?x ^8g3l^lfeW4. 7 x 1 0 
' 1C t? * -o o 
^fiR^J 5 

BAPS 4 3 2. 5 g ( I ^ ^1/ ) ^ 5 »J y h ;U © -t 5 ^ 
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/I/ 7 ^ X 3 41 T' M fli L 3&^' ^, 3 . I 6 0 g duhc^ mm 
-it tza ikicioymi^'^^mx'^mL. mm^m^p ^ 5 

8. 3g i I ^ JV) O) bSHh^ IJD ^ tz „ ^(D^^mm^^^M. 

?H y i h'mmWE(Dmm^mtzo c o ^j-: y ^ vmm 
(* E ^ ffl i> . ^ I t mm L X m ^ n tz -( i k 
(D :i. -v ^ y m & u 2 . 2 fjmy -^x ^ 10 . nmm^h^ii 

5. 4x10 'XVX^-^tZo 

BAPB 3 6 8 . 4 g ( 1 ^ 71/ ) 5 U -y h yl/ ® -b /n' ^ 3^ 
Jl y y X Z3 cfi T it^^L/j:;&<«^3. 3 2 0g© DMAc^ M 

^ ^tfzo }kiz^<Dmm=^^mxntmL. mmnm^ 2 1 

8 . 1 g ( 1 ^ ;i/ ) © PMDA^ *d;?-/co -^rOf^^^S^^ia 

h t' L . 2 m m m a X m ^ jt>~ ^ n . iini 

:4?'J^^ KMSK**F©^*gt^?iA:o Z (D ^> V ^ i h' m m 
<*: F ^ ffl l> . ^ fife «»l 1 i 1^ L T ?i b tl 'f^ U ^' ^ K 

4.3xiO */''C-C*o/co 

- =1 - ^m\<^x s xm k>tifz^^ i v^m 

iC^ttSS. SUS3 0 4. T->>9>T^-;l/ S ^ ) 
»c 8! >(b ^ 1 /t^ o J5 ^ ^j: S J: -9 ic gfe ^ L . l 3 0 t 4 ^> 
^mttz^. ^©±{c^Bfe^ 1 T^^n/c^>U ^ Khu 

1 3 ovxB^^mL. w. iz (o ±iz f$.m 4 X mi> n 
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X o tz^^ 1 3 0 V 4 t tz'^. 6 0 V 

45>> 2 00 ^2!^. 270*C25J. 320^:2^. 3 

iB EE 1 5 0 kg/ cb' X ?aat3 3 Q V . ^ U :^ 2 0^ 

^> n /c « g I*: ti S 0 W a «!: <i: ^ i6 t» n -r > X 7" 

> u X - ^f? >r $ K fti & in ss - y ^ k PbI 0 «^ « :^ 

«-en-rtll. 1 kg/cm. 0. 9 kg/ cidT * o * y:: > 
-f $ K-7 ll^(i2. 2 X 1 0 - "/ 'd?* 

©S<3*>{i:t/.i'^^L/j:*>-oy;:o MJc. i«^i*:^3 0 
0 V (D ^ - y > 1 I^PH^®il#^5J:S^<^ffofc<hC>?). 

n . mit<tim<Dmntiw^i6h>nf£7b^'yfzo 
mmm 2 

^>n/c7^:y>f = m w E o m m ^ m fz it . 
mi tmmicLrmmPii^m^Ltza c (ommp^ jc ti s 
^) t ^ m 16 h> ti-f ^ x 7^ > u x - ;if y -r $ k r^i s 

O' IB ?g - 'tt M -r ^ K FbI © ^ « « ^ n e *l 1 . 2 kg/ cm. 
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0. 8 kg/ cm-e * o /c o t tz . Xx>bXjl^Df$|ii|g^x 

^.na 2 . 4x1 o^v"t-e*<9. X7^>i/xxt±^?& 
ui)^ r> t tz. m m 0) m m X h m n 

ib tl U i}^ ^ tz o 

/tochLT^itoTj?';^^ vmmmo^m^ ^ I 2 mt Ltz 
umt^ I tnmKLxmmw^n^Lfzo 

u >f i K re^ s. is ?s - y ^ ^ k 59 o ^ ^ ti ^' n 

0. 8 kg/ cm. 0. 7 kg/ cm-e £5 o /c o * . X 5^ > 1/ 
xRtJf«0?g^j^.y^>^|^^LTi4t,n^'i?U'f = K:7 
^ybAOl^lg?!^, tJ[«2xiO */*C-??*<3.X7^>U 
xX{ilH?g©l>^"tL;6^n-:*"^J^ -yVy^/l^cD^O fcai 
^ «!: ^ ^ L o o * /c . « ® © iS* HA ^ SI {d l,> T 
t> M S {i i6 t» ti ^j: -o o 
H i&te 4 

IS (5j--U>VV-X*tSS C7025 TM-03) ^ ffl l> 

nv&m \ tnm\z Lxmmw^m.^Lfzo co^s 

Jc (i R *9 {J i ^ i' ^. i6 ^, n -r . x f- > u x - ;f^ 

2 0 



wo 98/08216 



PCT/JP97/02850 



2 kg/ cm, 2. 1 kg/ CUT * o o t fz . Xx>U7.& 
A©tll^?g«tfett2. 2X10 '/•C-??**9.X7^>P 

- y > $ K FhI ® ^ » « ^ n ^' ti 1 . 6 kg/ cm. 0 . 
9 kg/ cmT' ^ -o tzo t fz ^ X7^>UX&C>'iBS5^J^y^ 

«2. 2 X 1 0 ''/XX' $> to . X > ly XXltm^(D 

^ ni>^ n :^ ^ ^ y =f- > ^ m K K> i> t ^ ^' m ^ L i)^ 
fz^ t fz. mmi^<Dmmu^i^:i^\''-chm-^itmi6h> 

m m (o it iy . ^ G X 'm ^ titz ^ i kmiki* 
i^^Qmo^nmmmcoitt^'oiz, i s m-^ ±m 

it - y > V T - XttS? C7025 TM-03) ^ ffl V> « . 

^mm I t mmiz Ln mm i¥ ^mit L tzo c <Dmmi$-iz 
ii. ^ K> a is. t ^ t m i6 n-f . x x > u x - ;f. u $ k 
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m ^ ^ y ^ y m ^ L X n n fz ^) -( i k-7^/ua(7) 
^iiZ7^-t7.7-y\yxmi:m\''tz\ii9\.ii. mmm I t 

<h ^ i:' i6 n -f . X 7^ > u X - u ^ K Pal & 5S 

- ^' y >r i K Ba o « n -e* n 1 . s kg/ cm. o . 

8 kg/ cmT * o ^ „ * /c. 'i? U -f i K 7 ^ ^1/ A ® ^ ^ 
tJcW2. 2X10 ^/°CT*)«9.X7^>l/XX{if@5S 
C?>l^t=tL*^n':&«rJ:.-yf^>':rL/c|^©S*) \> \^ t A. ^ ^ 
^ LtSii)^ -y tzo L . * H ite «ai T « . ffl V> X X 

>i/x?s©<g:^[Di(?)i^l^3g#, tjt;{,<2. 0 5x10 '/t: 

t ± ^ i)^ fz fz ^ it ^> n « ^ f*: {C T X 7^ > ly X 

^ #J L A: S ^ /j: :^ ~ 71/© H ^ ^, 46 t> n /c o 
^m^l 8 

^1 {C:^-rX7^>bXlS^ffll*fcm^ti, Hifelflll «b 

mmizLxmmi^^mitLtz^ c ommwiz ^ 

t^iz^, ibh>tlir^ X X > U X - ij = K FhI & 0=" ?g 

- ^ U i K Pol 0 « ;^ W -e n ^' tl 1 . l kg/ cm. 0 . 

8 kg/ cmT- fz o t tz ^ ^f. ^) ^ i K7^;l/A<7)^)g;?g 
i^. 3S{i2. 2x 1 0 VX $> to . Xx>l/XX{i^?& 
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© -rn Aw-r 5^ ^ »y > / t 1^ JS *9 fc ti i ^ f % 
^ it -r > mmi^o)mi^u.mizisi^Ti>nmi^i(>h>titi 
^ tzo {a L . ^mmm \^ is ^^x \t . ffl x -r > u x 
m 0) m n t ^ :f3 n ^ ^ (o & t< Q . 2 1 xi 

■r > P X ^ «|J tc L »0 S ^ M ^ ® S 0 ^. 

^i{c^^xx>i/xig«-fflv^yiJB(^1.ti. mte^lit 

t /u t' m )6 n-f . X X > L/ X - u ^ i K FbI s. a' iH s§ 

- 'J ^ i K TbI ® ^ «f :^ (i -e' n 1 . 2 kg/ CB. 0 . 
9 kg/ cn-e ir, r> fzo a fz^ t) ^ i K-7^;l/AfD«||^5S 
(jf. |{[«2. 2xiO^/'t-??*t).X7^>UXXttiS?5 

(D [.^ -f tii)^ n ^ ^ y "f- y L fzmco K io h a t ^ ^ 

o y;: o m L . * ^ is «»l I- r « . ffl i» ^ X 7^ b X 
?g©g$;^[Si®j!iniviRiS^A^'0. o 2 s % t ± ^ ii^ fz 
fzib ^ #^>tl/c»S^!^^{-*^<.^■rx7^>^x*rt#j^cL^ 

T zr ^} ^ - 9 ^ m X ^ f&m ^ n n tz ^) ^ i k 

SUS 3 04. > B > T ^ - mmS>) izWit^ I 
Otim(Om^i^U^J:iOi^m^L. 1 dOVA^^mLtz 
^.MC160r4:5^. 2 00^2^. 27 0 ^2^. 

2 3 



I- 



wo 98/08216 



PCT/JWTAKMSO 



3 2 0^:25^, 3Bov2^a>^nx'mmnm^^i!Km 
to a ^ if o T mil ^ ^: ^ vmi)<xy- y ly 

<*^^ttsa. mmmm c F - T 9 . 9 f^y ^s^^ 
^ n^-fi^T.m'^m^^^xmRi 5 okg/cm^ . ^j^3 
3 0 V. -/ ly xmm 2 o^(D^n^r')}amEEmLTmm^ 

<£-S!!iiL^o C <0 m M <D X > u X - 4i >) ^ i KFalS 

« ?s - ;i5 u K Fai © fi^ « « ^ n -e* n 1 . 0 kg/ cm, 

0 . 8 kg/ cmT' ^f). 3 0 0t;iB$rHlcOjB^4!i|$g^-^^^ 
S (i ^ i6 t» tl <f o /c A< . X 7^ > 1/ X & Of IB jg ^ j:- -y f- 

> m L n tz ^) ^ i h' y ^ ju /.(omm^^kWi 

LTiB?Si^^'W$ <D ^ t fzmi::^m^m I c mm 

T ^ *) ^ - :5f =^ m X ^ m I X h> n tz V ^ i k 

SUS 3 0 4s 7^>>3>T~-yWftiaa) Jwg-fbgfcS 

± iz ^ i X m ^ n fz m i b^mmwrnrnw^ 

M it'^ 2 m ^ iz ^ J: ^ izm^i L . I3 0''c-e4^ 
^^L/i^>M{Cl6 0t4^. 20 0't2^. 270 

t2^. 32 0^2^. 2 s 0 V 2 ^(D^^xmmn^ 
^^'/kmmm^'rf^xmit^^^T^^. ^nm^ 1 0/t4» 

© 'f^ U ^ $ K ® X X > 1/ X ± fife $ ti « /g {*: 
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izmm (mm ±mm^ j:mw^^^±m. mmmm c f - 

ffi 1 5 0 kg/ cm' . ^ 3 3 0 t: . y U X ral 2 0 5)- © 

R t ^ m tb ti t£ i)^ fz ^ x > u x - ^j-: u 

^ F Pel © ^ * (i 0 . 2 kg/ cm i {£ (7) -e o o 
* . « S ^ 30 OV(D:i-~y>t\iX'imfi\(Dmf^U 

n IS $ n o 

{i a t ^ fg a6 t> n :^<i: o *< . x -t^ > u x © SI ¥ 

Ifl ^ ( R a ) 1 8 nm^i t> L (i 1 5 nmi: $ *^ o 
J6 . X 5" > U X - ^ 'J i K Pal © ^ « :tl 0 . 3 kg/ cm 
«t<£<. SOOtli^FBl^iSit^Hg^tfXxyiyx 
- U ^ ^ K Ph^ 1^ n «l ^ ti y:: o 

mm±<Dmm^m^ 

. # ® ^ U ^ 5 F ^ ^ flg » O ift «B ^J: ^< ^ - - > ^' 
m -^ib ^ t i)^ ih . ®46T^ltJg®HDD-9-X'^> 

^ > iy B y m m m (o ^ 1^:^ m ^ . i}-'pti ^ ^ 
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m ^ (o m m 

(1) X > ly X ±iz t) 4 i V %mm MRtfrni^ 
m Mrk i^m ^ ^ tix ^ mm i*^ icio r . u $ k 
^^m m o !i^m^%^^< I x i o ^-3 x i o v^® 
*B ffl Id ^ *3 . *N o X 7^ > u X - tj? u ^ i b' ^mmmr^R 

5 kg/ cmja ±T'*SC:i^#|fe«>:-r'SHDD-9-X^>v' 

(2) i ^mmm it . mmmmm 2 . s x i o 

^3x1 0 v&.±cr)^mm^^^^ V ^ i V mmmm 

't: U ^ ^ K Ife fl§ Ji ;6< ^ # Ji t 1^ ^ 5 m ^ « 1 E iK CD 

(3) U ^ ^ K 1^ ^ flg S (1 . ^ *ft ^ 3g 14 ^-f^ ^ i K 1^ 

'f^'J^r ^ Km«fl§l2©3Ji«ii-e**). ±iBA«n^5g 

ttf^U-r^ K^^JIiSlRlX2CD^!^^#tJ[{i3xl 0 

\^^9kWHi 2 . 5 X 1 0 ' / V KIT X ^ ^m^m I Xii 

(4) 4t u ^ ^ K ^ m flg e « > 5 0 t: I 0 0 % (o 7K ita t 

1 ~3®i^-rn*>{csfi©HDD-9-x 
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( 1 ) 




en 



-3 T T ck . ^ <7) 9 ^ J o li T 71/ =J ^ •> S -e * 

K^flg-Zr^Sa^^ 2 — 4 <3!>l»-rtl*WCiS*g(0H D D•t^ 

(6) • jIMig 3g 4t ^ ^: K ^ ^ HI ti , T IS - «ft ^ 
( 2 ) 




(2) 



(<BLs R, ~R4 {*7k^. 'Npy^s (S^ftTyu 

« % m ± ^ y < ^ K m Jig T' * -5 a * ^ 2 ~ 4 O ^- 

2 8 



wo 98/08216 



PCT/JP97/Q28S0 



h' a / »J y h ^ ^ ^ . 3. 4, 3* , 4' - 7 i ^ X ;U 

7 * > 7^ l-^yiiJUt^ymmmi^m^. & 3. 4. 3" . 4' - i> 

t> s {f ti a> <f < t I mm(D 7- h ^ ;^ jk > ®f * & 

lCB2*fe<OHDD-tfX^>'>3 yffl:M®(4:o 

(8) «^ 5g tt »; >r ^ K Ife « . T ^ - «^ 

( 3 ) 




(mt. ^ 4^ . X, ~X, {i-0- . -C(CH,)2- . -SOj- 
lr*S^5fe:^2~6 ®W^-m*MCieffe(DHDD-9-X^> 

(9) i§ SM^ ?i tt i K ^ ^ J|g u . T le - « ^ 

( 4 ) 




(4) 
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ii^5S^iei[*n^-rnt>i. 75x10*— 2. 0x10 '= 

ai) xv-yuxmi^ii. ^M4^3 3 0 ^ <d ^ 

^xmmi&mLtz^<Djjamiiisimm^<. -e^is^isiRo^s 
^:?risi©i.^-rti*c*ji»Tt)0. 0 2 5%j!JiT-e*sm* 

^l~l 0Ol»^n*Mc^t|®HDD-9-X^>>3yflg 

« ® ^ o 

03 ^ X > 1/ X s « , .f. y -f $ K ® « ® $ n ^ ffi 

<?>«'i:^^¥i^m$ (Ra) *<2 0-3 0 0 nmX * S IS * 
® U -f ^ K 1^ 15 IK ^ «t X (i U -r $ K m ^ l|g ^ ^ 
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h' ^ m m m ^ m L tz . ^ 3 ~ 2 
(14) 1 0-7 Ofim(Dxi'>u^mw±izmmBm 

2 5 0 'x:&i±(Dm.m-cmmm^n\>' . ^$3-2 0 mx- 

ff«t--5C<!:<£r#M<i:-rSHDD-t>-X'^>>3 
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